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SUMMARY

Introduction Myelin oligodendrocyte glycoprotein antibody associated disorders (MOGAD) are immune-
mediated inflammatory conditions of the central nervous system (CNS) with a wide clinical phenotypic
variability. In order to further understand the possible phenotype of MOGAD here we report a pediatric
case of acute disseminated encephalomyelitis (ADEM) associated with MOG antibodies.

Case outline A previously healthy four-month-old infant presented due to a 1-day history of fever up to
39°C and vomiting. On admission, she was encephalopathic. Repetitive and frequent stereotyped dystonic
movements were observed. Cerebrospinal fluid (CSF) examination showed pleocytosis (lymphocytes were
predominant) and proteinorachy. CSF culture and virology results were negative. Serum MOG antibodies
were positive. A prolonged electroencephalography showed continuous high-amplitude slow rhythmic
activity with captured stereotyped movement. Epileptic discharges were not seen. Although magnetic
resonance imaging showed signs of acute demyelinating encephalomyelitis, our patient did not have
seizures, despite neuroimaging findings of cortical lesions. Acute treatment with the corticosteroids led
to excellent response with full recovery.

Conclusion This case emphasizes the inclusion of the MOG antibodies testing in the initial work-up in
children presenting with acute encephalopathy associated with demyelinating or encephalitic abnormali-
ties on brain and/or spinal magnetic resonance imaging even when the clinical phenotype is unusual.
The prompt diagnosis of MOGAD is relevant for accurate disease monitoring and treatment strategies.
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INTRODUCTION

Myelin oligodendrocyte glycoprotein antibody
associated disorders (MOGAD) are immune-
mediated inflammatory conditions of the cen-
tral nervous system (CNS). MOGAD result
from damage to myelin oligodendrocyte glyco-
protein (MOG), expressed on surfaces of oligo-
dendrocytes and myelin sheaths in CNS [1, 2].
Autoimmunity to MOG represents a real
spectrum of acquired demyelinating syndromes
(ADS) with a wide clinical phenotypic variabili-
ty. Typical MOGAD presentations consist of de-
myelinating syndromes including optic neuritis
(ON) or transverse myelitis in adults and ON or
acute disseminated encephalomyelitis (ADEM)
in children [2, 3, 4]. Myelin oligodendrocyte
glycoprotein antibodies (MOG-abs) are seen
in up to fifty percent of children with ADS [5].
Brain magnetic resonance imaging (MRI)
findings in pediatric ADEM with MOG-abs
usually report diffuse signal changes in juxta-
cortical white matter, deep white matter and
deep grey matter, seen on both T2 weighted
and FLAIR images. More recently, the disease
spectrum has been expanded due to reports of
patients with MRI cortical signal changes [6].
The presence of MOG-abs is associated with
a non-multiple sclerosis (non-MS) course [3].

Disease course can be either monophasic or
relapsing, with subsequent relapses most com-
monly involving the optic nerve [7]. Because of
its clinical course, it is frequently confounded
with aquaporin-4 antibody (AQP4-ab) posi-
tive neuromyelitis optica spectrum disorders.
Early and accurate diagnosis of these distinct
conditions is very relevant as they have differ-
ent therapeutic approaches and MOGAD is as-
sociated with a better outcome and a quicker
response to the first line therapy [1].

In order to further understand the possible
phenotype of MOGAD, here we report a case
of pediatric ADEM associated with MOG-abs
with a movement disorder, and without sei-
zures, despite neuroimaging findings of corti-
cal lesions.

CASE REPORT

A previously healthy four-month-old infant
with normal antenatal profile presented a
day before admission with a fever up to 39°C
and vomiting, followed by acute onset of leth-
argy. Her consciousness rapidly deteriorated,
so they came to hospital. On admission, she
was drowsy with eye opening to voice and
response to pain. Her vital signs were within
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Figure 1. Brain magnetic resonance imaging demonstrating: A - cerebral oedema in supratentorial white matter (white arrow); B - segmental
nonhomogeneous T2/FLAIR hyperintense lesions of thalamus (white arrowhead), right lentiform nuclei (black arrow) and posterior left internal
capsule (long white arrow); the cortical disease is demonstrated in right occipital cortex (white circle); C - the lesions with similar magnetic resonance
characteristics are presenting infratentorial in left middle cerebellar peduncle (black arrowhead); D - there is a mild leptomeningeal enhancement

normal range. Neurological examination revealed four-
limb weakness, hyperreflexia of deep tendon reflexes and
bilateral extensor plantar response. Repetitive and frequent
stereotyped dystonic movements were noted, characterized
by symmetrical extension of the arms and flexion of the
wrists which initially responded to intravenous midazolam.
Phenobarbital maintenance dose was introduced.

Routine blood and metabolic tests were within normal
range. The computerized tomography scan was unremark-
able. Cerebrospinal fluid (CSF) examination showed pleo-
cytosis of 256 x 106/L (85% lymphocytes), high concentra-
tion of protein (0.67 g/L) with normal glucose, chloride
and lactate levels. CSF culture, serological test for Borrelia
burgdorferi and viral polymerase chain reaction test for
Herpes simplex virus — 1/2 and varicella zoster virus were
negative. The AQP4-abs and N-methyl-D-aspartate re-
ceptor antibodies (NMDAR-Abs) in the serum and CSF
were negative. Serum MOG-abs were positive with a titer
of 1:320 as well as serum and CSF oligoclonal bands, with-
out additional bands in the CSE.

Brain MRI, on day three of admission, demonstrated
cerebral oedema in the supratentorial white matter with
the segmental nonhomogeneous T2/FLAIR hyperintense
lesions of thalamus, and smaller lesions in the right len-
tiform nuclei and the posterior left internal capsule. The
cortical disease was demonstrated in the right occipital cor-
tex. The lesions with the similar MR characteristics were
present infratentorial in the left middle cerebellar peduncle.
There was a mild leptomeningeal enhancement. Spinal cord
and optic nerve involvement were not shown (Figure 1).
Three-Dimensional Time-of-Flight magnetic resonance
angiography was described as normal.

A prolonged three-hour electroencephalography (EEG)
showed continuous high-amplitude slow rhythmic activity
1-1.5 Hz with captured stereotyped movements. Epileptic
discharges were not seen.

She was initially treated with double intravenous anti-
microbials (ceftazidime and acyclovir) which were stopped
after negative culture and virology results. She was given
intravenous methylprednisolone (20 mg / kg / 24 h) during
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tive days followed by oral prednisolone (2 mg/kg) weaning
course over eight weeks. During glucocorticoid therapy she
made a gradual clinical improvement and at two-month
review she recovered almost completely, with normal mo-
bility and no focal neurologic deficit other than using her
left hand more. The control MOG-abs in serum were posi-
tive with a titer of 1:320.

We confirm that we have read the journal’s position on
issues involving ethical publication and affirm that this
work is consistent with those guidelines.

All procedures performed in study involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Written consent to
publish all shown material was obtained from the parents
of the patient.

DISCUSSION

Myelin oligodendrocyte glycoprotein associated disease
is a rare, antibody-mediated inflammatory demyelinating
disorder of CNS with various phenotypes predominantly
involving brain in the younger children. Even though the
phenotype in younger children is similar to ADEM with al-
teration in mental status, most experts consider MOGAD as
a distinct entity with different immune system pathology [8].

In our case, the poorly marginated white matter changes
in an encephalopathic child made us suspect an immune-
mediated encephalopathy. Although the condition resem-
bled the diagnosis of ADEM, some of the features were not
typical, in particular the cortical lesions and the movement
disorder. The cortical lesions are more common in patients
with encephalitis and MOG-abs presenting with increased
frequency of seizures [9, 10].

The movement disorders are more frequently seen in
NMDAR-abs encephalitis [11]. Brain MRI in NMDAR-abs
encephalitis is usually normal. Despite basal ganglia in-
volvement frequently described in children with MOGAD,

www.srpskiarhiv.rs ‘

213



214

the movement disorder is not a cardinal feature [4, 12].
There is a case report of pediatric MOG-abs positive
ADEM associated with movement disorder and seizures
[13]. Our patient had a prolonged video EEG that con-
firmed episodes of stereotyped movements which were not
epileptic. These abnormal movements stopped immedi-
ately after intravenous methylprednisolone treatment. The
maintenance dose of phenobarbital was discontinued as
she did not have previous seizures despite cortical lesions.

ADEM is the most frequent type of pediatric MOGAD,
but there is only one study comparing pediatric ADEM
patients with and without MOG-abs. The study pointed
that it is not possible to distinguish ADEM patients with
MOG-abs from those without it at the onset of disease,
without testing for MOG- abs, based on a few clinical and
radiological differences [14].

Serum MOG-abs were detected in our patient in the
acute phase with a titer of 1:320. Based on the fact that
the disappearance of the MOG-abs after the initial attack
might have prognostic implication, we retested the serum
MOG-abs in our patient after treatment with steroids.
Serum MOG-abs were consistent with a titer of 1:320 at
two-month review. There is no recommendation for regular
monitoring of MOG-abs titers for relapse prediction as the
literature review showed that only sparse data are available
on the usefulness of regular monitoring of antibody titers
in individual patients known to be positive for MOG-abs.
No long-term data were provided for the most of reported
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monophasic MOG-abs positive ADEM children. Recent
studies revealed a seroconversion in a few patients with
relapsing disease as well as falling the titers bellow cut-oft
temporarily following treatment with steroids and rising
again at a later disease stage [15, 16]. Acute treatment with
corticosteroids is the current standard of care for MOGAD.
Although initial event can be severe at presentation, acute
treatment with intravenous methylprednisolone followed by
slow oral prednisone taper showed excellent response with
full recovery in most children. Intravenous immunoglobu-
lins and plasmapheresis constitute second-line therapies in
case of insufficient response to intravenous corticosteroids
[17, 18]. Our patient was treated with intravenous methyl-
prednisolone (20 mg / kg / 24 h) during five days followed
by oral prednisolone (2 mg/kg) weaning course over eight
weeks. During glucocorticoid therapy she made a gradual
clinical improvement and at two-month review she recov-
ered almost completely.

In conclusion, our case emphasizes the inclusion of
the MOG-abs testing in the initial work-up in children
presenting with acute encephalopathy associated with de-
myelinating or encephalitic abnormalities on brain and/or
spinal MRI even when the clinical phenotype is unusual.
The prompt diagnosis of MOGAD is relevant for accurate
disease monitoring, treatment strategies and counselling
of parents.
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MpuKa3s geujer akyTHOT AUCEMUHOBAHOT eHLiehaNIOMMjeNIMTUCA YAPYKEHOT Ca
aHTUTEIMMA NPema MUjeIMHCKOM ONUTOAEHAPOLUTHOM INIMKONPOTEUHY

TaTjaHa Peyek-MyapuHuh'?, MsaHa Kaseuan'?, Katapura Konpustuek'?, fopa Pakih'?, Jacmuna Majuh’

1yHI/IBep3VITeTy Hosom Cagy, MeguumHckm dpakyntet, Hosu Cap, Cpbuja;
MHCTUTYT 3a 3APaBCTBEHY 3aWTUTY AeLie 1 oMnaavHe BojsoanHe, Hosu Cap, Cpbuja

CAMETAK

YBop Crama yApy»KeHa ca aHTUTeNIMma npema MujennHCKOM
ONINrOfEHAPOLUTHOM FIMKONPOTEUHY Cy UMYHCKI MOCPefo-
BaHe 3anasbeHcKe 60necTu LieHTpaaHOr HepBHOT CMCTeMa ca
pas3nnuntom GpeHoTMnckom BapujabunHowhy. Pagn 6omer
pa3ymeBatba MOryhuix KNMHUYKUX Npe3eHTauuja, nprKkasyje-
MO NeAnjaTpPrjCKK Cyyaj akyTHOT A1CEMUHOBaAHOT eHLedano-
MUjeNIUTICa YAPYKEHOT Ca aHTUTENMa Npema M1jenHCKOM
onvroaeHapounTHom npotenHy (MOI aHTuTena).

Mpuka3 6onecHnkKa MNpeTxoLHO 34PaBO XKEHCKO 0f0jue y3-
pacTa yeTMpy Mecella je faH Npeg npernes Masao nosuLle-
Hy TenecHy Temnepatypy go 39°C y3 noBpaharbe. Ha npuje-
My je 61510 COMHONIEHTHO A0 conopo3Ho. OncepBupaHu cy
CTEPeOTUNHN PENeTUTUBHN JUCTOHUYHN MOKPETU FrOpH X
ekcTpemuTeTa. [Nperneq uepebpocnvHanHe TeYHOCTH je pe-
rMCTPOBAO NyeouMTo3y (Ca npepgomMmHaLjom numdoumTa) n
npotenHopaxujy. Cepymcka MOT aHTuTeNa cy 61na no3nTre-
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Ha. Mpopgy:xeHa enekTpoeHLUedanorpaduja je pernctposana
viperynapHy, ClopoTanacHy enekTpoKOPTUKaHY ANCOYHKLW]Y.
EnunentndopmHe npomeHe HrCy 3abenexeHe TOKOM orncep-
BUPAHNX CUMETPUYHMX ANCTOHMX NOKPeTa pyKy. Ha ocHoBy
Hafla3a MarHeTHe pe3oHaHLie MOCTaB/beHa je AnjarHo3a akyTHoOr
ANceMMHOBaHOT eHuepanomujenuTmca. bonecHnk Huje MMao
KOHBYJI3VIBHE Haraje 1 NopeA NnocTojatba KOPTUKANHUX ne3uja.
[MpomnTHa KopTUKOCTeponaHa Tepanuja je foBena Ao NOTMyHor
HeypOoJIOLIKOT OMopaBKa.

3aksmyyak OBaj cflyyaj Harnawaga 3Hayaj ncnutmnaarwa MO
aHTUTeNa Kog AieLie Koja Cy pa3Biina 3HakoBe eHuedanonatuje
Ca perncTpoBaHMM Ne3unjama LieHTpasHOr HEPBHOT CUCTEMa,
YaK 1 Kaga KN1HMYKa npeseHTaumja Huje TrnmyHa. PaHo nocta-
B/batbe [j1jarHose je K/iby4yHo 3a afeKBaTHO Jieyetbe 1 npahetbe
TOKa 6onectu.

Kmbyune peun: MOl aHTWTENa; aKyTHN OMCEMUHOBAHU eHLie-
banommjennTnc; feTe; AUCTOHMjA
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